Survival of TNF toxicity: dependence on caspases and NO.
Tumor necrosis factor (TNF) is an endogenous pro-inflammatory cytokine, implicated in pathologies such as rheumatoid arthritis and septic shock. It was originally discovered as a factor with extraordinary antitumor activity, but its shock-inducing properties still prevent its systemic use in cancer. Clinical trials revealed hypotension as the major dose-limiting factor of TNF toxicity. When administered to mice, TNF provokes a lethal shock syndrome, where cardiovascular collapse is centrally orchestrated by nitric oxide (NO). Nevertheless, NO synthase (NOS) inhibition in animal models and septic shock patients could not improve and even aggravated outcome, suggesting a bivalent role for NO. Lymphocyte and enterocyte apoptosis has been described in septic, endotoxemic, or TNF-treated animals, as well as in septic patients. In this review, we describe our recent studies on the role of NO and caspases in TNF-induced shock in mice. In summary, we have found that both NO and caspases may exert unexpected and dual functions during TNF shock. Whereas excessive NO production provokes lethal hypotension, it also has an important anti-oxidant function, protecting organs from oxidative stress and lipid peroxidation. In addition, our results also indicate that caspases may exert an important endogenous negative feedback on oxidative stress as well.